Psyche [March Paleozoic entomofauna, there is a need for a systematic search for new localities in New Mexico and other western states.
In the summer of 1975 we searched for insect fossils in the Manzanita Mountains, in a clay pit SE of Albuquerque, on New Mexico highway l0 (14 on some maps). In these deposits, presumably of late Pennsylvanian (Virgilian) age, five insects had previously been found by the paleobotanist Dr. S. Mamay (U.S. National Museum, Washington) and three were discovered by students of the Department of Geology, University of New Mexico, Albuquerque. We found 20 additional specimens but neither the composition of the insect assemblage nor the state of preservation was good enough for detailed study and the deposit was judged not worthy of extensive excavation. The material was redeposited and composed almost entirely of more resistant fragments of wings and of cockroaches, the tegmina of which are too variable in venation to be useful for taxonomic purposes.
However, on the same trip, during a visit to the University of New Mexico in Albuquerque, Dr. Barry Kues, Department of Geology, showed us and generously loaned interesting material that he found in Carrizo Arroyo, Valencia Co., about 22 miles SW of Albuquerque. The small but promising collection consists of two well preserved wings of Palaeodictyoptera (Calvertiellidae and Syntonopteridae), two Protorthoptera, and several Blattodea. The age of the Carrizo locality, judging from the plant fossils, is estimated as late Pennsylvanian (Virgilian), and this is close to the age of the two major European insect localities; the late Carboniferous (Stephanian) locality of Commentry, France, and the early Lower Permian (Upper Autunian) locality in Obora, Czechoslovakia. This paper is concerned wit the Palaeodictyoptera of the advanced family Calvertiellidae from New Mexico and from Czechoslovakia.
The most notable character of the family is that many features of wing venation are suggestive of the Odonata: the simulated arculus, the "subnodal" cross veins, the general arrangement of the vein pattern, the serrated costa, the odonatoid character of the reticulation, the corrugation extended by intercalated sectors, the tendency to fuse R+M, the suppression of the CuA, and the deve!opment of simple, parallel and curved anal veins (Tillyard, 1925; Carpenter, 1943; Kukalova, 1955 Kukalova, , 1964 Kukalova-Peck, 1974 Adults and Pre-adults of the Calvertiellidae Adult wings of Paleozoic Paleoptera have a straight or almost straight anterior margin and are held at fight angles to the body. The nymphal wings are easily distinguishable by the characteristic "nymphal bend" at which the wing axis is turned more lateroposteriorly by the convex curvature of the anterior margin and the concave curvature of the posterior margin (figs. 1, 3, 4, 8) . The wing bend was mentioned as occurring in Megasecoptera (Carpenter and Richardson, 1969; Kukalova-Peck, 1974) but was also present in Ephemeroptera (Kukalova, 1968, see figures) and in Palaeodictyoptera (Sharov, 1971, see figures; Wooton, 1972, see 
figures).
It was probably also present in the still unknown nymphs of Paleozoic Odonata. During an individual's ontogeny, the nymphal bend becomes successively straightened (figs. 4A and B, 8) with each moult until it has completely disappeared in adult wings (figs. 2, 4C). In Megasecoptera as well as in Ephemeroptera, the nymphal bend is located in the proximal third of the wings (Kukalova, 1968, see figures; Carpenter-Richardson, 1969 , see figures; KukalovaPeck, 1974) . In the calvertiellid Palaeodictyoptera and apparently in many other nymphs with basally broad wings, the nymphal bend is limited to the distal half of the wings ( fig. 3 ; Wootton, 1972, see figs. and 2). During ontogeny, the bend is progressively shifted more distally in the older nymphal instars and in the subimagos (figs. 4A and B), until it is absent in the adult moult ( fig. 4C ). Thus, the angle of attachment to the body, as well as the outline of the anterior and posterior margin of the wings, changes successively and fluently, as indicated.
The nymphal wings in the Paleozoic insects are veined, articulated to the notum by pteralia, movable, and are generally considered to be functional (Sharov, 1957 (Sharov, , 1966 (Sharov, , 1971 Carpenter and Richardson, 1969; Kukalova, 1968; Wootton, 1972) . The nymphal bend occurs only in those of the Paleoptera, the wings of which are phylogenetically bound both to be oriented laterally and to lack the ability of being flexed backwards over the abdomen. Nevertheless, the nymphal bend itself is not phylogenetically based in Paleoptera, but is adaptive. It is an alternative solution towards gaining the advantage of wing flexing, with the result that the developing wings do not impede as much the forward movement. This developed through an independent adaptation process which took place mainly in the young pre-adults (nymphs) and has nothing in common with the paleopterous or neopterous condition in the phylogenetic sense of these terms.
According to abundant fossil evidence, the fact that the immature stages of the ancestors of modern pterygotes had not solid but articulated and functional wing pads is completely contradictory to the validity of the paranotal theory, which derives the wings from the solid lateral notal expansions of the apterygotes. Were the paranotal theory correct the apparent paradox arises that the ancestral forms had hinged and complexly movable pads, while the descendants fell back to having "primitively" firmly attached wing pads, giving witness to their origin from paranota. However, the wing pads of modern nymphs were clearly secondarily immobilized and fused with the lateral margins of the terga. This adaptive process led to the more distinctively dimorphic condition between the pre-adult and adult stages in modern insects. The nymphal wing pads never had anything in common with paranotal expansions. (Kukalova, 1964 The veins are widened into broad vein-sinuses, as in some modern insects, i.e., the Embioptera. Since the present specimen is the obverse and reverse of the upper wing surface it is not. known The fore wing has venation identical to that of the adult (Kukalova, 1964, fig. 2) (fig. 4A ), as well as almost identical dimensions (length 36 mm, width 15 mm). The subimaginal characters known in Recent mayflies, such as the opaque wing membrane and marginal hairs, could not be observed because they would be lost in the fossilization process. The subimago is distinguished from the adult by the latero-posteriorly curved wing tip. Thus, if the proximal part of the wing axis is set parallel to that of the adult fore wing, the entire anterior margin of the subimago appears to be much more convexly curved ( fig. 1 ). However, this position of the wing is not natural, since in the living insect the wing axis in subimagoes was directed somewhat obliquely backwards as in figs. 4B-C. Because of the curved tip, the subadult wings are distinctly narrower in the apical part than the adult wings. Otherwise, there is no noticeable difference in the pteralia membrane ( fig. 7) , reticulation, or venation which lies outside the range of individual variation (figs. 1, 4).
The overall similarity in venation and size of the subimaginal and adult wings of Moravia convergens is the proof that the development was gradual and marked by only a series of moultings as in apterygotes. The number of winged subimagoes was probably more than one, judging from data on the related Megasecoptera (Kukalova-Peck, 1974 (Leonard) . In spite of the fact that the available ma-terial in the field of Paleozoic insects is relatively "rich" it is obviously not sufficient for any reliable conclusions to be drawn from it.
However, some hypotheses can be suggested as possible.
The calvertiellids developed from an ancestor which closely resembled Carrizopteryx in venation, but had separated stems of R, M, and Cu, and narrower wings. The characters of venation which appear to be potentially useful for stratigraphy are the following: the richness of ramification (the branching of venation is diminished in advanced forms); the density and regularity of reticulation (reticulation becomes larger and more cross veins are present in advanced forms); and the special features of the anal area (anal veins become simple and curved sickle-like in advanced forms). All these features developed in succession and progressively from the oldest genus, Carrizopteryx, to the youngest genus, Calvertiella.
The characters which seem to be independently variable and under the influence of mosaic evolution or of "latent homology" (sensu de Beer, 1971) , are the following: the fusion and the form of the vein-stems; the degree of "discarding of the CuA" (i.e., how close CuA is shifted towards MP to function as ajoined double vein).
Also, the relative width of the wings is apparently independent of the stratigraphical occurrence, since Carrizopteryx (Virgilian) and then again Moravia (Upper Autunian) are conspicuously broad, while Moraviptera (Lower Autunian)and then again Calvertiella (Leonard) are moderately broad.
With the scanty information available, a more precise suggestion of the age of the strata in Carrizo Arroyo would be premature.
All that can be said at present is that the general character of the venation of Carrizopteryx is the most primitive among the Calvertiellidae and that this may be due to an occurrence in strata older than the base of the Lower Permian. 
